There are thousands of different fibers in the world and in fact, only a few of these fibershave been studied. This report concentrates on the chemical, and tensile strength properties of corn husk fibers treated NaOH 5% for 2 h.The result indicates that the alkali treatment with NaOH 5% removed the hemicelluloses and lignin in the fibers and decreased the moisture content. Consequently, the higher cellulose content obtained by 54.37%, and tensile strength properties of fibers were greatly improved of 237.43 ± 104.82. Moreover, their properties are comparable to most natural fiber. Scanning electron microscopy analysis indicated the presence of rough surfaces and a number of lumens inside the fiber bundles. These valuable of data very encouraging the usage of Corn husk fibers (CHFs) for the application in fiber industries, composite manufacturing, etc.
INTRODUCTION
Natural fibers from agricultural (wood and annual crops) are widely available in most developing countries such as Agave bagasse (Robles, et al., 2015) 1 , sansieviera (Sreenivasan et al., 2011) 2 , and kenaf (Alavudeen et al., 2015) 3 etc. They provide several advantages compared to synthetic fibers since low density, renewability, abundant, inexpensive, and eco-friendly are offered (Jawaid & Khalil, 2015; 4 Sari et al., 2016; 5 Bledzki et al., 2015) 6 . Until now, natural fibers have been used to reinforce composite materials and has been applied in building construction, sound absorbent, and automotive (Sari et al., 2016) 5 . This has opened up opportunities other natural fibers to be investigated and be an alternative to strengthen the composite material.
One of the available natural fiber sources that its properties still needs to be investigated is corn husk waste which is cheap, sustainable and environmentally friendly. Besides supplying the data for different industrial sectors, comprehensive characterization of plant fibers also enables new uses for these abundantly available resources with cost-effective extraction processes without impairing the fibers properties for the development of bio-composites (Satyanarayana, Guimarães, & Wypych, 2007) 7 .
However, the use of natural fibers as a composite reinforcement is less attractive, due to the hydrophilic nature of fibers containing high polar hydroxyl groups resulting in fiber compatibility with low polymer resins and easily degradable and rapidly decaying fibers (Kabir et al., 2012 ; 8 Yan, Chouw, & Jayaraman, 2014) 9 . Therefore, natural fibers should be pre-treated prior to use as a composite reinforcement. Alkali treatment with NaOH is a method used to improve the properties of natural fibers. Furthermore, the use of alkali with NaOH in fiber can provide an increase in cellulose content, mechanical properties and water resistance properties of the fibers.
The present work is based on the natural fiber from corn husk (Zea May. L) aimed to provide data and discussion about the effect of sodium hydroxide on the moisture content and tensile strength properties and changes in the surface structure of corn husk fibers using 5% NaOH.
MATERIALS AND METHODS

Materials
Corn husk fibers (CHFs) were obtained from the waste of corn husk. They were collected from central Lombok area, West Nusa Tenggara, Indonesian. The average width and length of the corn husks were 11-13.5 cm and 24 -24.5 cm, respectively. The choosing process is directed to maintain the uniformity of the selected corn husk fiber.
Fiber bundles extraction
The corn husks were soaked in water for sixteen days to undergo the micro-bacterial degradation process (Saravanakumar et al., 2013) 10 . They were then taken out with a plastic brush and thoroughly washed in fresh water. The retained inner layer is a bundle of bers which can be separated for further use. Raw CHFs were retrieved and dried naturally by winds. CHFs raw can be seen in Figure. 1a.
Alkaline treatment of CHFs
Alkali treatment of CHFs was treated with 5% sodium hydroxide (NaOH) for 2 h at room temperature. The reaction is given below:
The CHFs was rinsed with plain water for ve times to remove NaOH sticking on the fiber surface and dried in natural sunlight to remove moisture content. It was then being kept in plastic wrap and CHFs were stored in a dry box with 40% humidity. The fiber treated 5% NaOH can be shown in Figure 1b .
Chemical content of CHFs
The cellulose, hemicelluloses, lignin and silica contents of CHFs sample were found out by the standard of TAPPI methods. Soxhlet extraction (alcohol acetone) was carried out for 8 h. Chemical analysis of the CHFs and Klason lignin (acid insoluble) content calculation were performed according to TAPPI T203 om 93 and T222 om 88 respectively (Suryanto et al., 2013; 11 Porras, Maranon, & Ashcroft, 2015) 12 . The hemicellulose content was determined according to Gatenholm, (2003) . The result of the chemical composition of CHFs and the other natural cellulosic fibersare further compared to the available data of various review articles and tabulated in Table 1 .
Moisture Content
The moisture content of raw and treated 5% NaOH of CHFs was determined by using a digital analytical balance with an accuracy of 0.0001 grams in a standard testing atmosphere of 29 o C and 64 % relative humidity. The dried test sample of 0.5 ± 0.0001 grams was put into a porcelain beaker. The porcelain beaker, as well as the samples, were put into an oven and heated for 4 h at a temperature of 105 o C. The moisture content in the CHFs was determined by equation (1) (1)
Where: W CHFs = the moisture content of the CHFs (%) W 2 = the sample weight before drying (gram) W 1 = the sample weight after drying (gram). Tensile strength properties of CHFs Fiber bundles of raw and treated 5% NaOH were separated. The Young's modulus and tensile strength were determined using universal testing machines a Tensilon RTG 1310 at the constant crosshead speed of 2.5 mm/min and load cell 10 KN. A gauge length of 2. 5 Figure. 2. sided adhesive tape. Then gold sputtered for 5 min. to a thickness of about 10 nm under 0.1 torr pressure and 18 mA current were employed to make the sample conductive. Micrographs were recorded at different magnifications to assure clear images.
RESULTS AND DISCUSSION
Chemical Properties of CHFs
The results of chemical analysis of CHFs raw and treated NaOH are shown in Table 1 . The result of measurement of chemical content from raw CHFs such as cellulose, hemicellulose, and lignin has been known as 46.15%, 33.79%, and 8.92% respectively. Alkali treatment of 5% NaOH in fiber has decreased hemicellulose and lignin content by 22.37% and 5.64% respectively. The loss of hemicellulose and lignin in large quantities has led to the cellulose percentage increase of 54.37%. Compared with other natural fibers, the cellulose content of CHFs after treated 5% NaOH is higher than the Kenaf fiber, and close to the cellulose value possessed by Agave Bagasse fibers.
The chemical properties of raw and treated CHF compared to other natural fibers can be seen in Table 1 . The behavior of natural fibers is determined by the chemical content of the fiber. Cellulose contributed to the mechanical strength of the fiber through hydrogen bonding and other links. Hemicellulose contributed to the water absorption of the fibers (Faruk et al., 2014;  15 Suryanto et al., 2013) 11 . Lignin contributes to the strength and stiffness of the fibers, but lignin has a negative effect on the structure and morphology of the fibers (Indran & Raj, 2015) 
Scanning electron microscope (SEM) analysis of the CHFs
The surface morphologies of the CHFs raw and alkali treated were observed by using FEI model and Inspect-S50-type scanning electron microscope (SEM) with field emission gun. An accelerating voltage of 10 kV was used to collect SEM images of the surface of CHFs raw and alkali treated CHFs. Before testing, the samples were sliced and mounted on SEM stubs with double- 
Moisture content
The moisture content of the CHFs raw of 11.98 % is signicantly higher than the other natural fibers such as mendong fibers of 4.2 -5.2 (%), coir (8 %) etc (Suryanto et al., 2013; 11 Faruk et al., 2012) 15 . A High moisture absorption of raw fiber is caused by the degradation and disintegration of microfibril occurred Indran et al., 2014 18 . However, after CHF was given alkaline treatment, the fiber moisture content decreased to 11.187%. The value of this moisture is lower than sisal 10 -22(%) (Faruk et al., 2012) 15. It indicated that alkali treatment of CHF has removed the hemicellulose content of the fibers, causing the moisture content of the fiber to decrease. Under alkali treatment, the interstices between the groups of microfibrils of the fiber would be blocked by the linked agents which reduce the water accessibility (Sreekala & Thomas, 2003) 19 . This may give interfacial bond strength at polymer matrix when CHFs are used as reinforcement in a composite manufacturing.
Tensile strength properties
Compared to raw fibers, the improved strength was observed to be around 47.9% to 5% of NaOH. The maximum tensile strength was reported at 5% NaOH treatment. The improvement in the tensile strength of raw fiber compares to that with 5% NaOH treated fibers exceeded 237.43 ± 104.82Mpa. The increase in tensile strength is associated with the decrease in fiber diameter because of the loss of hemicellulose in the fibers due to alkali treatment, as shown in Table 2 . Furthermore, under alkali treatment with 5% NaOH, the percentage of cellulose content in the fiber increases to produce high tensile strength of the fibers. The tensile strength of raw and treated CHFs were higher than that of fiberglass (tensile strength of fiberglass =1.7-3.5 Mpa; Pothan et al., 2005) 20 .
SEM analysis
The fiber surfaces of the raw CHFs were relatively smooth and the presence of lumens located in fiber bundles as seen in Fig. 3a . This morphology is attributed to the thick outer layers of hemicellulose and lignin and other substances covering the CHF surfaces and protecting the cellulose inside. NaOH treatment removed several impurities from the fiber surfaces and caused fibrillation and the fibers became rougher as shown in Fig 3b. When lignocellulose fibers were used as reinforcing fibers in composite materials, the chemical surface treatment of the cellulose fibers allowed them to react with the fiber surfaces, forming a bridge of chemical bonds between the fibers and matrix (Ashori et al., 2012) 21 .
CONCLUSION
The characterization of the CHFs provides new hope for cellulose fiber to compete with other cellulose fiber with its excellent properties. The use of alkali with 5% NaOH in the fiber has decreased the moisture content, hemicellulose and lignin content of the fiber surface. As a consequence, the cellulose content and the tensile strength properties of the fibers increase very high. Under alkaline treatment, the fiber surface becomes rougher, cleaner and the fiber diameter becomes smaller.
